Abstract -Morpho-anatomical and karyologial studies were carried out on plants from S Italy of the three Italian species of the genus Sternbergia: S. colchiciflora, S. lutea and S. sicula. The morpho-anatomical features of the leaves are good taxonomic markers, especially concerning their colour, general shape, width and morphology of the median adaxial keel. Karyological analysis revealed the following chromosome complements: Sternbergia colchiciflora, 2n = 20; Sternbergia lutea, 2n = 22; Sternbergia sicula, 2n = 22. Karyotype variability is discussed in the light of previous literature. According to our results S. colchiciflora is confirmed to be the most isolated species, while S. lutea and S. sicula, easily recognizable on morphological grounds, appear instead very close karyologically.
INTRODUCTION
The genus Sternbergia Waldst. & Kit. -extending from the Mediterranean to the Caucasus, N Persia and mountains of C Asia (MATHEW 1983) -belongs to the family Amaryllidaceae (order Asparagales) and it was recently considered sister to the genus Pancratium L., within a clade of Amaryllidaceae, which unites all the Eurasiatic species (MEEROW et al. 1999) or to the Mediterranean genus Vagaria Herb. (MEEROW and SNIJMAN 2006) . This genus (especially S. lutea (L.) Ker-Gawl.) is cultivated since ancient times as ornamental, but its cultivation is not very common (MORALES and CASTILLO 2004) . UNVER et al. (2004) discovered antibiotic activity of extracts from S. lutea (L.) Kew-Gawl. and S. sicula Tineo ex Guss., since this genus is very rich in alkaloids (as many other Amaryllidaceae).
According to KAMARI and ARTELARI (1990) and ARTELARI and KAMARI (1991) , the genus Sternbergia consists of 8 species, most of them having yellow flowers and autumnal flowering. Concerning Italy, two (PIGNATTI 1982) or three (PARLATORE 1858; ZANGHERI 1976; WEBB 1980; CONTI et al. 2005) While several Italian populations of S. colchiciflora received attention by several authors (BRUL- LO et al. 2004; FRIGNANI et al. 2004; PERUZZI et al. 2006) , no recent studies have been made on Italian plants of S. lutea and S. sicula. For this reason, we decided to carry out a first contribution towards a comparative cytotaxonomic and morphoanatomic study of the Italian species, similarly to what has already been done for Greece (KAMARI and ARTELARI 1990; ARTELARI and KAMARI 1991) and for Iberian Peninsula (MORALES and CASTILLO 2004) . Chromosome analysis. -Squash preparations were made from root tips from plants cultivated in pot in the Botanic Garden of University of Calabria, according to the following schedule: pretreatment in 0,5% colchicine solution for 4 hours; Carnoy fixing for at least 1 hour; hydrolysis in HCl 1 N for 7 minutes at 60°C; staining with leuco-basic fuchsin for 3 hours. Karyotype formulas and terminology are according to LEVAN et al. (1964) . At least five plates were measured in order to build the idiogram. The graphic method proposed by PLUMMER et al. (2003) was used to match homologue chromosomes. We adopted the two coefficients proposed by PASZKO ( Morpho-anatomical study. -Segments, 2-3 cm long, were taken from the basal third of leaves in springtime and fixed in a 50% ethylic alcohol 50% glycerol solution; afterwards, 40-50 µm wide cross sections were cut. Finally, camera lucida drawings were effected for each studied plant.
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RESULTS
Sternbergia colchiciflora
Waldst. & Kit. -The chromosome complement of the studied populations from Pollino Massif (S Italy) has proven to be diploid, with 2n = 20 chromosomes (Fig. 1A) . Karyotype formula can be expressed as follows: 2n = 20 = 2x = 6m + 2sm + 2t + 10st (Tables 1-2; Fig.  1B ). Chromosome size ranges from 6.07 to 17.35 µm in average. Morpho-anatomical features of the leaves are reported in Table 3 . Leaves in cross section ( Fig. 2A) appear almost flat, a bit fistulose among vascular bundles. Leaf margins, obtuse in Table 1 -Measurements made on 5 metaphasic plates belonging to studied Sternbergia species. Data were obtained from microphotographs, then reported in µm.
All measuremen cross section, can be indifferently smooth or ciliate ( Fig. 3A-B) .
Sternbergia lutea (L.) Ker-Gawl. -The chromosome complement of the studied populations from N Calabria (S Italy) has proven to be diploid, with 2n = 22 chromosomes (Fig. 1C) . Karyotype formula can be expressed as follows: 2n = 22 = 2x = 2m + 2sm + 2t + 2st + 2t sat + 2st + 4t + 2st + 2t + 2st (Tables 1-2; Fig. 1D ). Chromosome size ranges from 5.09 to 19.72 µm in average. Morphoanatomical features of the leaves are reported in Table 3 . Leaves in cross section (Fig. 2B ) appear v-shaped, keeled, very fistulose among vascular bundles. Leaf margins, sub-acute in cross-section, show papillae generally as long as wide (Fig. 3C) .
Sternbergia sicula Tin. ex Guss. -The chromosome complement of the studied populations from Pollino Massif (S Italy) has proven to be diploid, with 2n = 22 chromosomes (Fig. 1E) . Karyotype formula can be expressed as follows: 2n = 22 = 2x = 2m + 2sm + 2t + 2st + 2t + 2st sat + 2t + 2st + 4t + 2st (Tables 1-2; Fig. 1F ). Chromosome size ranges from 5.7 to 18.32 µm in average. Morpho-anatomical features of the leaves are reported in Table 3 . Leaves in cross section (Fig. 2C ) appear almost flat, fistulose among vascular bundles. Leaf margins, obtuse to sub-acute in cross section, show papillae generally wider than long (Fig. 3D) . 
DISCUSSION
The chromosome number of S. colchiciflora found by us agrees with previous reports from other Italian localities (ARRIGONI and MORI 1976; FERRARELLA et al. 1978; D'AMATO and BIANCHI 1999; BRULLO et al. 2004; PERUZZI et al. 2006) and from elsewhere (ZACHARIYEVA and MATUSHENKO 1968; BEDALOV and SUSNIK 1971; FERNÀNDEZ CA-SAS et al. 1978; APARICIO 1987; YÜZBASĪOǦLU et al. 1997; KAMARI and ARTELARI 1990; ARTELARI and KAMARI 1991; ÜNAL et al. 1997) . On the contrary, TARNAVSCHI and LUNGEANU (1970) found 2n = 26 for the same species.
As far as S. lutea is concerned, our counting confirm previous reports from Italy (BATTAGLIA 1949; PIZZOLONGO 1963; CAPINERI et al. 1978; MARCUCCI and TORNADORE 1996) and from elsewhere (BEDALOV and SUSNIK 1971; KRUSHEVA 1975; KAMARI and ARTELARI 1990; ARTELARI and KAMARI 1991; YÜZBASĪOǦLU et al. 1997) . The 2n = 24 counting given by AMICO (1947) is considered as an interpretative error, according to BATTAGLIA (1949), while an old 2n = 16 counting (NAKAJIMA 1936) may also be erroneous or refer to another taxon. It is noteworthy to say that for this species autotriploidy (2n = 33) is also known to occur (BATTAGLIA 1949; PASTOR and VALDES 1986; YÜZBASĪOǦLU et al. 1997) . BLANCA and VALLE (1981) quote also a 2n = 30 counting from Spain.
Finally, our 2n = 22 counting for S. sicula is the first for Italy and agrees with previous reports from Greece (KAMARI and ARTELARI 1990; ARTE-LARI and KAMARI 1991) and Turkey .
THL is more or less overlapping in all the three species, likely indicating a scarce differentiation in genome size. S. colchiciflora is the most distinct species for its different chromosome number, karyotype structure and asymmetry (especially lower CV CI values) respect to the other taxa. As far as S. lutea and S. sicula are concerned, they share the same chromosome number, basic karyotype structure and asymmetry, so that there is no clear separation between the two species. Indeed, S. sicula only tends to show lower CV CL values.
Karyotype structure in our material substantially agrees with previous reports for all three species, differing only -in some cases -in minor features (i.e. visibility and position of nucleolar constictions, absolute lengths). D'AMATO and BI-ANCHI (1999) and YÜZBASĪOǦLU et al. (1997) studied also the Giemsa banding karyotype pattern of S. colchiciflora, S. lutea and S. sicula respectively. Both authors found c-bands almost only in centromere positions on the chromosomes of these species.
Morphological features of the leaves in the studied plants perfectly agree with previous reports for the studied species (MATHEW 1983; KAMARI and ARTELARI 1990; ARTELARI and KAMARI 1991) . Cross sections of the leaves, never performed before, enrich the known criteria for the discrimination of the three considered taxa, together with the features of leaf margins, already considered by LOJACONO POJERO (1908).
CONCLUSIONS
By a karyological point of view, the most important difference among the Italian species of Sternbergia is the basic chromosome number: x = 10 in S. colchiciflora and x = 11 in S. lutea and S. sicula. In spite of this, both karyotype asymmetry and total length of chromosome complement do not seem to be useful to clearly distinguish any of the species. A further little distinction is possible between the closely related S. lutea and S. sicula, on the basis of the nucleolar organizers position on the chromosomes. S. colchiciflora constitutes a peculiar species also on morpho-anatomical grounds, in having flat, scarcely fistulose twisted leaves with smooth or ciliate margins. S. lutea and S. sicula can be discriminated by leaf width and colour, other than by leaf anatomy and margins. All things considered, S. colchiciflora is an isolated species with respect to S. lutea and S. sicula. This matter is also well supported by recent molecular phylogenetic studies (MEEROW and SNIJMAN 2006) .
Finally, according to our results and previous literature (MATHEW 1983; KAMARI and ARTELARI 1990; ARTELARI and KAMARI 1991) , we propose the following analytical key for an easier identification of the Italian Sternbergia species:
